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IMPROVEMENTS RELATING TO SORTING APPARATUS 
FIELD OF THE INVENTION 

This invention relates to manual sorting systems and particularly but not solely to apparatus 
for use when sorting articles such as letters and the like in a postal delivery service. The 
apparatus is intended to be efficient and ergonomic so that a human operator is able to 
distribute mail items quickly by hand among a range of slots using natural movements. 

BACKGROUND TO THE INVENTION 

Apparatus commonly referred to as a "stand" is available to assist manual mail sorting 
operations, as described in NZ patent specification 23409, US patent 5,590,794 and EP 
patent specification 635316, for example. Each stand generally consists of a framework 
having an array of boxes or shelves which are partitioned to form "slots" or bins into which 
the mail is sorted by criteria such as street address. The apparatus is also generally modular 
so that each stand can be expanded or a number of stands can be arranged together to 
increase the number of slots as required. 

An operator using a sorting stand is presented with one or more planar arrays of slots into 
which large numbers of mail items must be individually placed. The slots may be arranged 
and labelled in various ways. Slots which represent house numbers along a street may be 
distributed horizontally along a shelf, for example. The streets within a district may be 
distributed vertically on respective shelves. Slots for some of the streets and some of the 
street numbers are therefore arranged further from the operator than others and may be 
more or less easy to identify and reach. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide sorting apparatus which is more efficient 
or easier to use than existing apparatus, or at least to provide an alternative to the existing 
apparatus. This object is generally achieved by providing a sorting stand having 
components which are curved in one or more directions about an approximately central 
position. Preferably the components include shelves which are curved in a horizontal plane 
and/or a support for the shelves which is curved in a vertical plane. 
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In a first aspect the invention may broadly be said to consist in apparatus for use in sorting 
articles, comprising: an upright support having a base portion and a shelf holding portion, 
a plurality of shelves which are adjustable on the shelf holding portion to a range of heights 
above the ground and which have a substantially horizontal curvature away from the shelf 
holding portion and a plurality of partitions which are adjustable on the shelves to provide 
a range of slots for sorted articles. Preferably the shelves are adapted and may be 
positioned to provide substantially uniform curves when placed in conjunction with shelves 
on adjacent apparatus. 

In a second aspect the invention may also be said to consist in apparatus for use in sorting 
articles, comprising: an upright support having a base portion and a shelf holding portion 
which has a substantially vertical curvature towards a potential user of the apparatus., a 
plurality of shelves which are adjustable on the shelf holding portion to a range of heights 
above ground, and a plurality of partitions which are adjustable on the shelves to provide 
a range of slots for sorted articles. Preferably the shelf holding portion of the support has 
a centre of curvature located behind the user. 

The invention may further be said to consist in any alternative combination of features 
which are indicated in this specification. All equivalents of these features are to be 
included within the scope of the invention whether or not they are explicitly indicated. 

BRIEF OF DESCRIPTION OF DRAWINGS 

Preferred embodiments of the invention will be described with respect to the drawings by 
way of example, of which: 

Figure 1 is a perspective view of a preferred embodiment sorting stand showing 
curved shelves, 

Figure 2 is a side view of the stand in Figure 1 showing a curved rack which 
supports the shelves, 

Figures 3a, 3b, 3c show views of receiving and working shelves which may be used 
in the stand, 

Figures 4a, 4b, 4c are views of a partition which may used with the receiving 
shelves, 

Figures 5a and 5b show side profiles of a partition installed on a shelf in a locked 
position, 
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Figures 6a and 6b show side profiles of a partition installed on a shelf in a released 
position, 

Figures 7a and 7b show perspective views of a tag engaged with the shelf in 
released and locked positions respectively, 
5 Figure 8 shows a cross-section of the extruded rack, 

Figure 9 shows a curved arrangement of three preferred embodiment stands in use, 
Figure 10 is a plan view of the arrangement in Figure 6 indicating a user, and 
Figure 1 1 is a side view of the arrangement in Figure 6 indicating the user. 

10 DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

Figure 1 shows a preferred embodiment sorting stand 10 having a curved configuration 
which assists distribution of mail items or other articles in manual sorting operations. The 
stand includes a set of four receiving shelves 1 1 and a working shelf 12 all mounted on a 

15 rack or support 13. Mail items are sorted into slots formed on the receiving shelves by 
partitions which will be described below. A lower part of the rack is mounted in a base 1 4 
which has four legs 15 for stability on the ground. A top part -of the rack holds a panel 16 
which may be used to display information related to the sorting process. Each of these 
components may take a range of different shapes and structures in accord with the 

20 invention. 

Figure 2 shows the stand from one side and demonstrates curvature of the rack 13 in a 
vertical plane. This causes shelves toward the lower part of the rack to be inclined upwards 
by an increasing degree. The rack in this example is an upright uniformly curved column, 

25 typically of metal or plastic, having a series of indents 20 which are provided for 
adjustment of the shelves. Portions of the rack which do not hold shelves need not be 
curved. Each shelf has a bracket 21 which engages an indent when the shelf is mounted on 
the rack. Height adjustments are carried out by manually lifting and moving a shelf 
backwards to disengage the bracket from the indent. The shelf can then be raised or 

30 lowered to another height and positioned so that the bracket engages an indent and is held 
in place by the weight of the shelf. Shelves may be added or removed from the rack by 
detachment of their brackets. Various other ways of mounting and adjusting the shelves 
may also be provided. The rack 13 can optionally also include bellows on a lower portion 
which utilise an electromechanical mechanism to enable the entire stand 10 to be raised or 
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lowered as required. It should also be appreciated that the rack 13 can be of any suitable 
length to accomodate installation of any desired number of shelves. 

Figures 3 a and 3c are views of a receiving shelf 1 1 and working shelf 12 respectively in 
5 Figure 1 demonstrating curvature in a horizontal plane. The shelves in this example have 
a floor 30, back wall 3 1 , side walls 32, a front edge 33 with and elongated recess 50 (visible 
in Figures 5a and 5b) and an upper edge 34, typically of a plastics material. The floor of 
a working shelf is generally broader than that of a receiving shelf. The working shelf 12 
may also include a duct tray 38a for rubber bands, paper clips and the like, a letter seal tray 

10 38b and one or more removable duct covers 3 8c. The side walls are generally perpendicular 
to the edges. Each shelf also preferably has a track 35 between the floor and the back wall 
into which dust or other waste material may be brushed. Apertures 36 in side walls 32 at 
each of the track enable the material to be removed for disposal. Ribs 39 strengthen the 
side walls. Figure 3b is a rear view of either shelf showing the bracket 21 with a cross bar 

1 5 adapted for engagement with a desired indent 20 on the rack. The bracket 21 can either be 
integrally formed with the back wall 31 of the shelf or alternatively can be a separate 
component adapted for attachment to the shelf. Various other features of the shelves such 
as label holders have not been shown. 

20 Figures 4a, 4b and 4c show the general fonn of partitions 40 or dividers which may be used 
to form slots on the receiving shelves. Each partition in this example has a main portion 
41 which is preferably of a transparent plastic material to assist inspection of items in the 
slots, and shaped with a convex edge 42 to assist placement and removal of items by hand. 
A target portion 43 may be coloured to assist identification of particular slots and textured 

25 to assist placement of the items. A hooked portion 44 is adapted to engage with a portion 
of the corresponding upper edge 34 of the receiving shelves. A locking tag 47 engages an 
underside 37 of the ceiling of the track 35 when the partition is located on a shelf. An 
operator is thereby able to fix the back edges 48 of a number of partitions 40 to the back 
31 of the shelf and slide the partitions to create slots of any required width or position. A 

30 tab 46 or other receptacle is provided for a label such as a street number. Preferably the 
angle of the tab 46 in combination with the curvature of the rack 13 is such that when the 
shelf 1 1 or 12 is installed the label on the tab is displayed at an angle which is convenient 
for the operator to view. The tab 46 enables any label for the corresponding partition to 
move with the partition when it is relocated. This prevents the need for a relabling process 

35 which is necessary when partitions are moved in systems in which the labels are affixed to 
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the shelves. A rebate portion 45 corresponds to track 35 of the shelves to assist removal 
of waste material. 



Partitions with numerous other shapes and features may also be used. In a preferred 
5 embodiment the flexible nature of each partition 40 enables the length of the partition to 
be bent sideways, thus increasing the gap relative to an adjacent partition. This is useful 
for accomodating larger items or more items of mail without the need for changing the 
position of any partitions. This can be particularly convenient as changing the position of 
one partition often requires the positions of adjacent and nearby partitions to also be moved 

10 as a consequence. The front edge of each partition also preferably includes a flange 49 
which optionally can be snap-locked into a portion of a corresponding elongated recess 50 
along the front edge 33 of the shelf 1 1, 12. This fixes the front edge of the partition to the 
shelf to prevent sideways bending of the partition 40 as described above. Disengaging the 
flange 49 from the recess returns the front of the partition into a release mode which 

15 enables sideways flexing to take place. 

Figures 5a-6b show in more detail the manner in which the partition can be installed in 
either a release mode or a locked mode. Figures 7a and 7b show perspective drawings of 
the front edge 33 of the shelf 1 1 with the flange 49 positioned in a release mode and a 

20 locked mode respectively. Figure 5a shows a profile of a partition 40 installed on a shelf 
1 1 in a locked mode, with Figure 5b showing further detail of the front of the partition 40 
engaged with the front edge 33 of the shelf 1 1 . The flange 49 on the front of the partition 
40 engages in the elongated recess 50 which runs along the front edge 33 of the shelf 1 1. 
The flange 49 snap-locks over a Up 51 into the recess 50. The size of the recess 50 and the 

25 resilient nature of the flange 49 and partition 40 are such that the front edge of the partition 
is fixed in place however can still be released again if required. Fixing the front end of the 
partition 40 to the shelf 1 1 limits flexing or bending of the partition. 

Once in this position the base portion 5 1 of the flange 49 and the tab 46 rest on an L shaped 
30 protrusion 53 disposed on the front edge 33 of the shelf 11. The back edge 48 of the 
partition 40 can then be fixed in position by engaging the flexible hooked portion 44 over 
the correspondingly curved upper edge 34 of the shelf 11. The tag 47 is also engaged on 
the underside 37 of the ceiling portion of the rebate 35. The flexible nature of the tag 47 
and hooked portion 44 retain the back edge in position. It should be noted that Figure 5a 
35 shows the hooked portion 44 and tag 47 prior to engagement with the shelf 11. Once 
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installed in this configuration the partition 40 can slide along the shelf, however the fixed 
front portion limits sideways bending of the partition. 

Figures 6a and 6b show the partition installed in a release mode in which the flange 49 rests 
5 upon a ledge 60 which is formed in the profile of the front edge 33 of the shelf 1 1 . The 
flange 49 may also abut against a vertical wall 61 adjacent to the ledge 60. In this 
configuration the flange 49 can slide across the ledge 60 such that the front portion of the 
partition 40 is free to move. The hooked portion 44 engages with a portion of the 
correspondingly curved upper edge 34 of the receiving shelves. Similarly the tab 47 

10 engages with the underside 37 of the ceiling portion of the rebate 35. The resilient nature 
of the hooked portion 44 and tab 47 provide enough biasing force to retain the back edge 
48 of the partition 40 in place while still allowing the partition 40 to slide along the shelf 
if required. With the front portion of the partition 40 being free to move and the back edge 
of the partition 40 being fixed in place, the length of the partition 40 can be flexed sideways 

15 to provide more or less gap between the partition 40 and a neighbouring partition as 
required. 

A cross section of the rack 13 of the preferred embodiment stand is shown in Figures 8a, 
8b and 8c. The rack 13 is preferably constructed as an aluminium extrusion, which is 

20 generally oval in shape and substantially hollow. The extrusion includes internal bracing 
portions 50 which provide overall strength and rigidity in the rack 13. The longer sides of 
the cross-section include dove tail recesses 81, 82 for receiving corresponding plastic 
inserts 83, 84. Each insert 83, 84 includes bracing portions 85, 86 respectively for strength 
and rigidity. The front plastic insert 84 can be used to display promotional or informational 

25 graphics as required. The rear plastic insert 83 is visible in Figure 8c and includes the 
multiple indents 20 for receiving a cross bar of a bracket 21 of an installed shelf 1 1, 12. 

Figure 9 shows an arrangement of three stands with respective shelves and partitions in an 
idealised configuration. The shelves on each stand all preferably have a common curvature 

30 and common length. The racks are also preferably of a common curvature and common 
height. This enables the arrangement to be set up with rows of shelves having an alignment 
and continuity without intervening gaps. The number and position of the receiving shelves 
1 1 and working shelves 12 may be varied to suit a particular operator and work at hand. 
Working shelves may be omitted, for example, or placed higher on each rack. It will also 

35 be appreciated the curved shelves might be used with relatively straight racks, or that 
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relatively straight shelves might be used with curved racks, although a combination of both 
aspects is generally more effective. In addition letter trays 90 may be fitted onto the base 
portions 14 as required. 

5 Figures 10 and 11 are plan and side views showing an operator 100 at work in a sorting 
operation using the arrangement of Figure 9. A few assorted items are shown on the 
working shelves 12 but nothing currently in slots, eg 101, which are formed in the receiving 
shelves 11. The shelves form curved rows each having a respective centre of curvature 
which lies on a generally vertical line. Each preferably has a radius of curvature which is 

10 from two to four times the length of an arm of the operator, most preferably about three 
times the length of the arm. The racks are generally parallel and have centres of curvature 
which lie approximately at a common point. The operator is located at a central position 
approximately midway between the shelves and the line. The point generally lies behind 
and aligned with the line and the torso and shoulders of a typical operator. These 

15 characteristics are preferable but not essential. Other configurations having more or less 
curvature or differing location of the centres of curvature may also be. effective. 

It can be seen that the rack or other support means in a stand according to the invention is 
generally curved toward the operator. This tends to incline shelves which are held on the 
20 lower part of the rack toward the operator and brings the slots or working surfaces within 
easier view and reach than a planar arrangement. It can also .be seen that the shelves are 
preferably curved towards the operator with a common degree of curvature. This brings 
slots at each end of a shelf within easier view and reach, and enables several stands to be 
arranged side by side to form rows. 



25 
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CLA IM S: 

1. Apparatus for use in sorting articles, comprising: 

an upright support having a base portion and a shelf holding portion, 
5 a plurality of shelves which are adjustable on the shelf holding portion to a range 

of heights above ground and which have a substantially horizontal curvature away from the 
shelf holding portion, and 

a plurality of partitions which are adjustable on the shelves to provide a range of 
slots for sorted articles. 

10 

2. Apparatus according to claim 1 wherein the shelves are adapted to provide 
substantially uniform curves when placed in conjunction with shelves on adjacent 
apparatus. 

15 3. Apparatus according to claim 1 wherein each shelf has front and back edges with 
substantially common curvature and end surfaces which are substantially perpendicular to 
the edges. 

4. Apparatus according to claim 1 wherein each shelf has back, floor and end surfaces 
20 including one or more openings amongst the surfaces for removal of waste material from 

the articles. 

5. Apparatus according to claim 1 wherein a lowermost shelf is enlarged to provide 
a work surface. 

25 

6. Apparatus according to claim 1 wherein the partitions are adjustable through a 
substantially continuous range of locations on the shelves. 

7. Apparatus according to claim 6 wherein the partitions are adjustable by lifting up 
30 the partition, moving the partition to a desired position on a desired shelf and locking the 

partition to the desired position on the shelf 

8. Apparatus according to claim 1 wherein the partition includes a receptacle for a 
label which identifies a gap defined by the partition. 



35 
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9. Apparatus according to claim 1 wherein the shelf holding portion of the support has 
a substantially vertical curvature. 

10. Apparatus according to claim 1 wherein the shelves have a radius of curvature 
5 which is approximately three arms length of a user. 

1 1 . Apparatus for use in sorting articles, comprising: 

an upright support having a base portion and a shelf holding portion which has a 
substantially vertical curvature towards a potential user of the apparatus, 
10 a plurality of shelves which are adjustable on the shelf holding portion to a range 

of heights above ground, and 

a plurality of partitions which are adjustable on the shelves to provide a range of 
slots for sorted articles. 

15 12. Apparatus according to claim 1 1 wherein the shelf holding portion of the support 
has a centre of curvature located behind the user. 

13. Apparatus according to claim 1 1 wherein the shelf holding portion is adapted to 
orient each of the shelves toward the user. 

20 

14. Apparatus according to claim 1 1 wherein the support is a column with a range of 
height locators which are adapted to engage brackets on the shelves. 

15. Apparatus according to claim 1 1 wherein the support has an upper portion which 
25 is adapted to display information to the user. 

16. Apparatus according to claim 11 wherein the partitions are adjustable by lifting up 
the partition, moving the partition to a desired position on a desired shelf and locking the 
partition to the desired position on the shelf. 

30 

17. Apparatus according to claim 1 1 wherein the partition includes a receptacle for a 
label which identifies a gap defined by the partition. 

18. Apparatus according to claim 1 1 wherein the shelves are curved in substantially 
35 horizontal directions towards the operator. 
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19. Apparatus for use in sorting articles, comprising: 

an upright support having a base portion and a shelf holding portion which has a 
substantially vertical curvature towards a potential user of the apparatus, 

a plurality of shelves which are adjustable on the shelf holding portion to a range 
5 of heights above ground and which have a substantially horizontal curvature away from the 
shelf holding portion, and 

a plurality of partitions which are adjustable on the shelves to provide a range of 
slots for sorted articles. 

1 0 20. Apparatus for sorting articles substantially as herein described with reference to the 
accompanying drawings. 



WO 01/89727 



PCT/NZ01/00100 



1/11 




FIGURE 1 

SUBSTITUTE SHEET (RULE 26) 



WO 01/89727 



PCT/NZ01/00100 



2/11 




FIGURE 2 



SUBSTITUTE SHEET (RULE 26) 



WO 01/89727 



PCT/NZ01/00100 



3/11 




SUBSTITUTE SHEET (RULE 26) 



PCT/NZ01/00100 





\ 



"7 



V 



44 



47 



46 



FIGURE 4c 



FIGURE 4b 



SUBSTITUTE SHEET (RULE 26) 



PCT/NZ01/00100 





FIGURE 5b 

SUBSTITUTE SHEET (RULE 26) 



WO 01/89727 



PCT/NZ01/00100 




WO 01/89727 



PCT/NZ01/00100 



7/11 
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